An inventory of fossil millipedes (class Diplopoda) and centipedes (class Chilopoda) from Miocene Chiapas amber, Mexico, is presented, with the inclusion of new records. For Diplopoda, 34 members are enumerated, for which 31 are described as new fossil records of the orders Siphonophorida Newport, 1844, Spirobolida Bollman, 1893, Polydesmida Leach, 1895, Stemmiulida Pocock, 1894, and the superorder Juliformia Attems, 1926. For Chilopoda 8 fossils are listed, for which 3 are new records of the order Geophilomorpha Pocock, 1895 and 2 are of the order Scolopendromorpha Pocock, 1895.
Introduction
The extant species of millipedes and centipedes distributed across Mexico have been studied since the initial reports of Brand (1839) and Persbosc (1839) . A current review of millipedes (Diplopoda) in Mexico was published by Bueno-Villegas et al. (2004) and reviews of centipedes (Chilopoda) were reported by Cupul-Magaña (2013) and Flores-Guerrero et al. (2015) . The latter includes the fossil species Scolopocryptops simojovelensis Edgecombe et al. 2012 (Scolopendromorpha) from Chiapas Amber. Recently, the fossil millipedes Parastemmiulus elektron Riquelme, 2013 (Stemmiulida) , Anbarrhacus adamantis Riquelme & Hernández-Patricio, 2014 (Polydesmida) , and Maatidesmus paachtun Riquelme & Hernández-Patricio, 2014 (Polydesmida) from Chiapas amber (Riquelme et al. 2014a ) were included in a new revision of Diplopoda fossil record worldwide (Edgecombe 2015) . Two other centipedes have been reported in Ross et al. (2016) . Other records of millipedes have been mentioned in the literature but are questionable because of a lack of data and evidence (Hurd et al. 1962 , Avendaño-Gil et al. 2012 , Ross et al. 2016 or because specimens are not available (Hurd et al. 1962 , Avendaño-Gil et al. 2012 .
Excluding the probable millipede specimen ?Xylobius mexicanus Müllerried 1942 from a upper Jurassic/midCretaceous horizon in Puebla, Central Mexico, whose taxonomic identity is doubtful, the fossil material of both millipedes and centipedes in Mexico generally comes from the Miocene amber localities in the Chiapas Highlands in southwestern Mexico. These sites are part of the Chiapas amber Lagerstätte with remarkable fossil preservation of terrestrial arthropods, including myriapods (Riquelme et al. , 2014a .
Here we address the current knowledge of fossil millipedes and centipedes in Miocene Chiapas amber. An inventory of fossil specimens is given, which mostly includes new fossil records (Table 1) . Other records, as presented in published papers, are also mentioned. A major part of this work is the result of a short period of fieldwork and represents only an introductory account due to the difficulties surrounding the collection of fossil specimens. We estimate that in 2016 about 60 amber specimens of both millipedes and centipedes, but mostly millipedes, were found in the Chiapas amber area. But nearly 50 fossil specimens were lost in the same period due to commercial trading and smuggling. In the context of this loss of material, the present inventory of fossil specimens contributes significantly to the aim of estimating taxonomic diversity of both Diplopoda and Chilopoda in Mexico. It highlights new records of the order Siphonophorida, Spirobolida and Polydesmida in the Diplopoda and new records of the order Geophilomorpha and Scolopendromorpha in the Chilopoda.
Methods
A set of fossil specimens for this study was collected during 3 short field trips in 2015, 2016 and 2017 in the amber areas near the towns of Simojovel and Totolapa, Chiapas, Mexico. A second set of specimens was examined from the amber inclusion collection that belongs to the Museo del Ambar de Chiapas (MACH) and a third set of specimens was examined from the collection of the Museo del Ambar Lilia Mijangos (MALM), both located in San Cristobal de las Casas, Chiapas. The amber inclusion collections of these 2 museums are formally certified by the Instituto Nacional de Antropología e Historia (INAH), a federal agency that protects the paleontological heritage in Mexico. Exporting fossils from Mexico without INAH registration certificate is illegal under federal laws. Furthermore, 3 millipede specimens, currently lost by commercial trade, are also listed in this paper. These fossils were photographed and identified in the field using the informal code AM.CH., which in Spanish means Ámbar de Chiapas, followed by an identification number (Id).
Taxonomic treatment of each fossil specimen includes the extended version of the traditional Linnaean classification ranks. There is also morphological annotations and additional information of the current geographic distribution of closely related extant taxa in Mexico. Data from the 4 previously described fossil species are compiled from literature; however, the catalogue presented here is predominantly taxonomic, and not bibliographic. Terminology follows Enghoff et al. (2015) and Koch (2015) for the Diplopoda, and Bonato et al. (2011) for the Chilopoda. The microphotographs of the specimens were obtained by using multiple images stacking for 3-dimensional focus expansion in a Carl Zeiss microscope (Riquelme et al. 2014a, b) .
List of collections acronyms is as follows: Fig. 2A-C) . (Fig. 3A, B) .
Locality. Mexico, Chiapas: Simojovel: La Pimienta site, 17°08ʹ29ʺ N, 092°45ʹ46ʺ W.
Identification. Head partially lost, trunk smooth, body cylindrical and elongated that matches Juliformia, but the specimen is strongly damage by the fossilization process, so no judgment is made as to its specific taxonomic position. (Fig. 3A, B) , MALM.302: Juvenile (Fig 3A, B) , MALM.310: adult of indeterminate sex (Fig. 3A, B) ; MALM.311 (Fig. 3A, B (Fig. 2D-F) ; MALM.307: juvenile, complete specimen. Locality. Mexico, Chiapas: Simojovel: Guadalupe Victoria site, 17°07ʹ58ʺ N, 092°48ʹ19ʺ W.
Remarks
Identification. Body convex and tapering, head without eyes, antennae long and slender, collum smooth, trunk with about 17 rings in CPAL.109 and 20 in MALM.307, dorsally smooth, slightly mineralized in few zones by the fossilization process, paraterga subhorizontal, ozopores are fully visible on rings 5, 12, 13, and partially visible on rings 16, 17 and 18, as seen in a normal formula, epiproct conical with 2 short distal projections, and leg prefemura with short ventrodistal spine, which is clearly seen in the microscope, somewhat blurred in the micrograph due to the opacity of amber. Both specimens CPAL.109 and MALM.307 match Xystodesmidae, so this is the first fossil record of the family in Chiapas amber.
Remarks. The extant members of the family Xystodesmidae are recorded in 20 states from the north to the south of the country, including Coahuila, Chiapas, Guerrero, Guanajuato, Hidalgo, Jalisco, Mexico City, Michoacán, Morelos, Nuevo León, Oaxaca, Puebla, San Luis Potosí, Sinaloa, State of Mexico, Tabasco, Tamaulipas, Tlaxcala, Veracruz, and Yucatán (Bueno-Villegas et al. 2004 , Cupul-Magaña et al. 2014 , Cortés-Ríos and Gárate-Rodríguez 2017 Identification. MACH.20 without head or terminal segments, body with more than 40 pairs of legs; fossil specimen match Geophilomorpha but this shows poor preservation that makes a more detailed description difficult.
Referred material. 1 specimen: G.2005.147.1.1, as seen in Ross et al. (2016: 46, fig. 2 ).
Locality. Mexico, Chiapas? Simojovel area? The origin of this material is unproven; there are no data about the exact locality or strata provided by Ross et al. (2016) .
Remarks. Specimen undetermined; micrograph published in Ross et al. (2016) . Accordingly, the specimens resemble Geophilomorpha. Ross et al. (2016) also referred to another geophilomorph specimen, which they identified as G.2007.67.10.1 (Ross and Sheridan 2013: 55, fig. 9 ), but this is the same specimen G.2005.147.1.1 (even the same photo) as presented in Ross et al. (2016: 46, fig. 2 ).
Order Scutigeromorpha Pocock, 1895
Referred material. 1 specimen: G.2014.50.2, as seen in Ross et al. (2016: 47, fig. 3 ).
Locality. Mexico, Chiapas? Simojovel area? The origin of this material is unproven; there is no data about the exact locality or strata provided by Ross et al. (2016) .
Remarks. Specimen undetermined, according to micrographs published in Ross et al. (2016) , the specimen resembles Scutigeromorpha.
Discussion
It is not possible to check the identity of ?Xylobius mexicanus because the fossil specimen is currently missing (Müllerried 1942) . Its geological age is also uncertain. In the absence of the specimen and additional evidence (no images were found), it is reasonable to consider it as a highly doubtful record. Currently the fossil record of Mexico confidently assignable to Diplopoda and Chilopoda is limited to the mid-Cenozoic of Chiapas (Table 1) ; for Diplopoda this includes 4 orders, 6 families, 5 genera and 3 species; whereas for Chilopoda this comprises 3 orders, 3 families, 3 genera and 1 species.
